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1	Introduction
In RAN4 AH1807, there was extensive discussion on BWP Switching Delay requirement and many contend that type 1 delay requirement is not feasible. In the meeting one WF was approved by RAN4 [1] for whether revisit the requirement and how to revisit it. The text related to this issue is captured below:
	· Depending on the proposals from interested companies, options to introduce new BWP switching delay are to be further discussed 
· Option 1: Keep type 1 and type 2 unchanged.
· Option 2: Revise Type 1 delay and keep Type 2 unchanged.
· Option 3: Keep Type 1 and 2 unchanged and introduce Type 3 delay more than 2ms.
· Option 4: Revise type 1 delay less than 2ms, introduce type 3 delay more than 2ms and keep Type 2 unchanged. 
· If option 3 or 4 is agreed, an LS will be send to RAN2 to introduce Type 3 BWP switching delay.
· Interested companies are encouraged to provide the analysis in RAN4#88 on the impact of long BWP switching delay (i.e. >2ms) from both network and UE perspectives.
· It is FFS if the delay for BWP switching involving only baseband parameter changes is the same as scenario 1/2/3 or scenario 4.  
· Interested companies are encouraged to provide the list of baseband parameters, which results in the corresponding BWP switching delay the same as scenario 1/2/3 or scenario 4.




In this contribution, we would like to discuss the delay requirement on BWP switching.

2 Discussion
In RAN4#86 meeting, an LS [2] was agreed on 2 types of “BWP switching delays” for 4 different scenarios in both FR1 and FR2, as shown in Table 1. 
	[bookmark: _Ref510033351]Table 1: Agreed BWP switching delay parameters
	Frequency Range
	Scenario
	Type 1
Delay (us)
	Type 2
Delay (us)
	Comment

	1
	1
	600
	 2000
	

	
	2
	600
	 2000
	

	
	3
	600
	 2000
	

	
	4
	400
	950
	No delay required from the RF perspective

	2
	1
	600
	 2000
	

	
	2
	600
	 2000
	

	
	3
	600
	 2000
	

	
	4
	400
	950
	No delay required from the RF perspective






According to RAN1 agreement, the “transition time of BWP switch”, which is the same as BWP Switching Delay, is calculated from the end of the last symbol including the DCI indicating the BWP switch and until BB processing delay and RF transition time has been completed. A DCI-based active BWP switching consists of the following three time components.
1. Phase 1: DCI decoding 
2. [bookmark: OLE_LINK25]Phase 2: RF/baseband parameter calculation/preparation 
3. Phase 3: RF/baseband parameter reconfiguration 
Noted that in the agreed requirement type 1 delay requirement in scenario 1 is only 600us, it is quite a stringent requirement since merely the RF retuning time is 0.5ms for FR1. Besides, the most time consuming part is supposed to be phase 2, thus 600us will not be a feasible requirement at present. Unless new evidence and detailed time analysis for especially phase 2 are provided, 600us requirement should be relaxed.
On the other hand, as RAN4 has agreed delay requirement will be in the unit of slot, the requirement should include the slot which contains the DCI for BWP switching request and the slot in which the switching finishes. 600us is obviously an inappropriate choice considering different SCS possibilities.

Proposal 1: RAN4 should relax Type-1 delay requirement for BWP switching.

[bookmark: OLE_LINK27][bookmark: OLE_LINK28]From UE perspective, the BWP switching delay is highly dependent on the scenario and implementation. Taking for instance DCI decoding, generally 3 or more OFDM symbols are needed for PDCCH decoding and DCI parsing. Nonetheless, most UEs will take more time on this phase to decode DCI in CA case than in non-CA case, while the concrete figures vary from one to another due to the different UE implementation such as how many parallel SW DCI parsing can be done, the number of FFTs that can be done in parallel, etc.
With regard to the time for phase 2 and 3, there are too many RF/baseband parameters to study their influence, which may have impact on BWP switching delay. Since the scope and influence of these parameters remain uncertain, more flexibility is expected in the standard at this early stage. Even though the BWP switching involves only BB parameter changes, it might be more complicated than the case in which SCS changes only.

Observation 1: Too many factors have uncertain impact on delay requirement, therefore flexibility is necessary for BWP switching delay requirement.

Therefore, introducing a new type requirement, i.e. Type-3, with delay longer than 2ms in Scenario 1/2/3 would be necessary. Like the Type-2 requirement proposed in [3], 4ms delay for Scenario 1/2/3 and 3ms delay for Scenario 4 may sever as a good candidate for new Type-3 requirement.

Proposal 2: Type-3 delay requirement for BWP switching should be introduced for more flexibility, which is longer than that of Type-2 .
 
3 Conclusion
In this paper, we provided our view on the requirement for BWP switching delay, i.e., Type 1 delay is not practical and more flexibility should be supported in standard due to the uncertain part, with the following observation and proposals: 
Proposal 1: RAN4 should relax Type-1 delay requirement for BWP switching.

Observation 1: Too many factors have uncertain impact on delay requirement, therefore flexibility is necessary for BWP switching delay requirement.

Proposal 2: Type-3 delay requirement for BWP switching should be introduced for more flexibility, which is longer than that of Type-2 .
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